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MODULAR PLUG AND MODULAR JACK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to modular plugs and modu 

lar jacks and, particularly, to a modular plug for directing a 
plurality of tWist pairs of core Wires into the opening of a 
modular jack for electrical connection and modular jack for 
use With a modular plug for electrical connection With a 
plurality of core Wires. 

2. Description of the Related Art 
Modular plugs and modular jacks are used for telephone 

sets or local area netWorks. A modular plug is connected to 
a plurality of core Wires of a cable and plugged into 
equipment. A modular jack is mounted on the equipment to 
receive the modular plug. 
A guide member is provided in the modular plug to 

arrange the core Wires of a cable. An example of the guide 
member is shoWn in Japanese patent application Kokai No. 
7937/96. The guide member is made from plastic, and the 
core Wires are arranged horiZontally at regular intervals. The 
cable has a plurality of tWist pairs, each of Which consists of 
a pair of tWisted core Wires, to prevent generation of noise 
by the alternating magnetic ?elds. 
A contact terminal is attached to each of the core Wires 

arranged by the guide member to receive an electrical signal 
from the core Wire and transmit it to the modular jack. A 
substantially rectangular contact terminal is disclosed by the 
above Japanese patent application, and a blade-like contact 
terminal is disclosed in Japanese patent application Kokai 
No. 1621756/96. These contact terminals are arranged at 
regular intervals such that adjacent contact terminals overlap 
each other in the entire area. 

Also, a plurality of contact terminals are provided in the 
modular jack. When the modular plug is plugged into the 
modular jack, the contact terminals are brought into contact 
each other. The contact terminals of the modular jack are 
arranged at regular intervals such that adjacent contact 
terminals overlap each other. 

The current running in a circuit or terminal is induced by 
electromagnetic or static coupling to How in another circuit 
to thereby cause crosstalk. The crosstalk interferes With 
signal transmission in the circuit or terminal, causing noise 
or other problems. Accordingly, it is necessary to reduce the 
crosstalk. 
When the core Wires are arranged horiZontally at regular 

intervals, the tWist pairs are prone to electromagnetic cou 
pling and hardly receive shielding effect. Consequently, 
crosstalk can occur betWeen the tWist pairs. Where the guide 
member is made from a plastic, the same problem takes 
place. Where the contact terminals are arranged such that 
they overlap each other, crosstalk can occur betWeen the 
contact terminals. 

Where adjacent contact terminals of the modular jack 
overlap each other, crosstalk takes place betWeen the contact 
terminals. Where the contact terminals of the modular jack 
form pairs corresponding to the tWist pairs of the modular 
plug, crosstalk can occur betWeen the paris. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide a 
modular plug Which reduces crosstalk in the use of tWist 
pairs. 

It is another object of the invention to provide a modular 
plug having a guide member able to solve the above prob 
lem. 
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2 
It is still another object of the invention to provide a 

modular plug Which reduces crosstalk betWeen the contact 
terminals. 

It is yet another object of the invention to provide a 
modular jack Which reduces crosstalk betWeen the contact 
terminals. 

It is another object of the invention to provide a modular 
jack having capable of reducing the crosstalk betWeen the 
pairs of contact terminals corresponding to tWist pairs of the 
modular plug. 

According to one aspect of the invention there is provided 
a modular plug for directing a plurality of tWist pairs of core 
Wires into an opening of a modular jack for electrical 
connection, Which includes a guide member for separating 
and arranging the tWist pairs for each tWist pair; a housing 
for positioning and holding the each tWist pair for each core 
Wire; and a plurality of contact terminals, each connected to 
the each core Wire. 

It is preferred that the guide plate is made from metal. 
It is preferred that the core Wires are held in the housing 

such that adjacent core Wires are offset vertically. 

Also, according to another aspect of the invention there is 
provided a modular plug for directing a plurality of tWist 
pairs of core Wires into an opening of a modular jack for 
electrical connection, Which includes a guide member for 
separating and arranging the tWist pairs for each tWist pair; 
a housing for positioning and holding the each tWist pair for 
each core Wire; and a plurality of contact terminals, each 
connected to the each core Wire, the contact terminals being 
arranged such that adjacent contact terminals are not sub 
stantially overlapped each other. 

It is preferred that the contact terminals are arranged such 
that adjacent contact terminals are overlapped only in part. 

It is preferred that the contact terminals are arranged such 
that adjacent contact terminals are offset in a longitudinal 
direction of the core Wires. 

It is preferred that the contact terminals are arranged such 
that adjacent contact terminals are offset vertically. 

According to still another aspect of the invention there is 
provided a modular jack for receiving a modular plug for 
electrical connection With a plurality of core Wires, com 
prising a plurality of contact terminals arranged, one for 
each of the core Wires, such that adjacent contact terminals 
do not substantially overlap each other. 
The contact terminals have diagonal sections ?exible 

When the modular plug is plugged and arranged such that 
adjacent diagonal sections do not substantially overlap each 
other. 
The contact terminals have attaching sections arranged 

such that adjacent attaching sections do not overlap each 
other. 

According to yet another aspect of the invention there is 
provided a modular jack for use With a modular plug having 
a plurality of ?rst contact terminals connected to a plurality 
of tWist pairs of core Wires, Which includes a plurality of 
second contact terminals forming pairs corresponding to the 
tWist pairs and having diagonal sections ?exible upon con 
tact With the ?rst contact terminals of the modular plug and 
attaching sections ?xed to the modular jack, the second 
contact terminals arranged such that the attaching sections 
are distributed so as to be aWay from the diagonal sections 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of a modular plug 
according to an embodiment of the invention; 
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FIG. 2 is a front vieW of a housing of the modular plug; 

FIG. 3 is a sectional vieW of the modular plug; 

FIG. 4 is a sectional vieW of a modular plug according to 
another embodiment of the invention; 

FIG. 5 is a perspective vieW of a modular jack according 
to an embodiment of the invention; 

FIG. 6 is a front vieW of the modular jack; 

FIG. 7 is a sectional vieW taken from line 7—7 of FIG. 5; 

FIG. 8 is a bottom vieW of the modular jack; 

FIG. 9 is a perspective vieW of a modular jack according 
to another embodiment of the invention; 

FIG. 10 is a graph of crosstalk versus frequency for the 
modular plug; and 

FIG. 11 is a graph of crosstalk versus frequency for the 
modular jack. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1, a modular plug 100 includes a housing 110, an 
arranging member 130, a guide plate 140, a plurality of 
contact terminals 120 (120A, 120B), and an insulating case 
300. The housing 110 includes a shield case 114 and an 
insulation block 116 provided at an end of the shield case 
114. The shield case 114 and the insulation block 116 are 
made from metal and plastic, respectively. 

Aplurality of core Wires 210 of a cable 200 are separated 
and arranged by the arranging member 130 and the guide 
plate 140 and connected to the contact terminals 120 in the 
housing 110. Each core Wire 210 of the cable 200 is Wrapped 
by an insulation material. Abundle of these core Wires 210 
are surrounded by a shield Wire 203 and a sheath 201. Apair 
of core Wires 210 are tWisted to form a tWist pair 210A. In 
this embodiment there are four tWist pairs 210A. These tWist 
pairs 210A are entangled Within the cable 200. 

The core Wires 210 of the cable 200 are separated into 
tWist pairs 210A and held by the guide plate 140 Which is 
made from metal. Four through-holes 143 are provided in 
the guide plate 140 in a ZigZag fashion. Each tWist pair 210A 
is put through one of the through-holes 143 to provide a 
shield effect, thereby minimiZing the crosstalk betWeen tWist 
pairs. Where the arranging member 130 is made from metal, 
the crosstalk betWeen tWist pairs is further reduced. 
A pair of raised sections 141 are provided on opposite 

sides of the guide plate 140 to serve as stoppers Within the 
housing 110 and enhance the shield of the housing. When the 
guide plate 140 is inserted in the housing 120 and a pair of 
tabs 117 of the shield case 110 are bent inWardly, the raised 
sections 141 are covered by the bent tabs 117 to enhance the 
shield effect of the housing 110. 

The arranging member 130 separates and positions 
respective core Wires to facilitate insertion into holes in the 
insulation block 116. Also, it has the same function as that 
of the insertion hole of the housing hereinafter described. 
The number of the through-holes 131 provided in the 
arranging member 130 is equal to that of the core Wires 210 
or 8 (=4><2) in this case. 

The housing 110 receives the guide plate 140 and the 
arranging member 130 Within the shield case 114 and holds 
the core Wires 210 in the insulation block 116. Eight 
insertion holes (not shoWn) are provided in the insulation 
block 116 at positions corresponding to the through-holes 
131 of the arranging member 130. It is noted that the 
insertion holes are not through-holes. FIG. 2 is a front vieW 
of the housing Wherein the core Wires 210a—210h in the 
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4 
insertion holes are shoWn by phantom line. The respective 
core Wires form tWist pairs 210a and 210b, 210a' and 2106, 
210g and 210k, and 210c and 210f to minimiZe the crosstalk 
caused by electromagnetic and/or static coupling. 
The above arrangement is based on the folloWing Well 

knoWn principle. When currents in opposite phase ?oW in 
tWo core Wires, the magnetic ?uxes made by the tWo core 
Wires offset each other at positions equal distances from the 
core Wires, thus producing no effects by the magnetic ?uxes. 
In FIG. 2, the magnetic ?uxes produced by the core Wires 
210a and 210b, 210a' and 2106, or 210g and 210k have little 
in?uence on the other pairs, and the magnetic ?uxes pro 
duced by the core Wires 210c and 210f have little in?uence 
on the other pairs because they are far aWay from each other. 
As a result, the crosstalk as a Whole is minimiZed. 

The housing 110 has a lock section 115 to secure the 
modular plug 100 to a modular jack 500 (FIG. 5). The lock 
section 115 is integrated With the insulation block 116 and 
extends rearWardly obliquely from the insulation block 116. 
The lock section 115 is made from plastic so as to be 
?exible. The functions of the lock section 115 Will be 
described hereinafter. The contact terminals 120 are con 
nected to the core Wires 210a—210h ?xed to the housing 110 
and receive electrical signals from the core Wires and 
transmit them to contact terminals of the jack. When the 
modular plug is plugged to the modular jack, these contact 
terminals are brought into contact With each other. The 
number of contact terminals 120 is equal to that of the core 
Wires 210 or eight in this case, and each contact terminal 120 
is assigned to one of the core Wires 210. The contact 
terminals are ?tted into the housing 110 from outside. 
Insertion grooves 112 are provided in the insulation block 
116 at positions corresponding to the core Wires. The contact 
terminals 120 are press connected to the core Wires 210 
through the insertion grooves 112. The tip of each contact 
terminal 120 is sharpened so that it pierces into the insula 
tion of each core Wire 210 and come into contact With the 
inner conductor. 

There are tWo types of contact terminals; i.e., long ter 
minals 120A having long legs and short terminals 12B 
having short legs. These terminals are connected to the core 
Wires alternately. That is, in FIG. 2, long terminals 120A and 
short terminals 120B are connected to upper core Wires 
210b, 210d, 210f and 210k and loWer core Wires 210a, 210c, 
2106, and 210g, respectively. Since the long terminals 120A 
extend upWardly more than the short terminals 120B, the 
crosstalk is further minimiZed. 

In FIG. 3, the long and short terminals 120A and 12B have 
a Width equal to a half of the conventional one and are 
arranged in a ZigZag fashion so that they do not overlap each 
other. In other Words, the long and short terminals 120A and 
120B are arranged in separate roWs su?iciently apart each 
other to avoid overlapping of the adjacent terminals to 
minimiZe the electromagnetic and/or static coupling and 
crosstalk. Alternatively, the Width of contact terminals may 
remain the same as the conventional one but the contact 
terminals may be offset so that they do not overlap each 
other. 

In FIG. 4, the Width of only long terminals 120C is a half 
of the conventional one While the Width of short terminals 
120D remain the same as the conventional. Consequently, 
the long terminals 120C overlap a part of the short terminal 
120D so that When the modular plug is plugged to the 
modular jack, the contact terminals of both the plug and the 
jack are brought into contact With each other at the same 
positions, thereby providing stable connection. In addition, 
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the majority of the areas of the short terminals 120D does 
not overlap the long terminals 120C so that the crosstalk is 
minimized as in the FIG. 3 embodiment. Alternatively, the 
long terminals may be as Wide as the conventional one as far 
as they are arranged to not overlap the short terminals. Also, 
only the short terminals may be made narroW. 

The modular plug 100 is assembled as folloWs. First of all, 
the cable 200 is inserted into the insulating case 300 through 
an opening at the rear side. At this point, the insulating case 
300 is movable along the cable 200. Then, the core Wires 
210 are arranged and held by the guide plate 140 and the 
arranging member 130, Which are inserted into and secured 
in the shield case 114 such that the respective core Wires 210 
are held in the insertion holes in the insulation block 116. 
Then, retaining tabs 111 of the shield case 114 are crimped 
onto the cable 200. Then, the contact terminals 120 are ?tted 
into the housing 110 into the core Wires 210. Finally, the 
insulating case 300 is moved along the cable 200 to cover 
the rear portion of the housing 110. This completes the 
assembling of the modular plug. In order to secure the 
insulating case 300 to the housing 110, a pair of engaging 
projections 113 and a pair of engaging holes 301 are 
provided on the shield case 114 and in the insulating case 30, 
respectively. When the housing 110 is inserted into the 
insulating case 300 to a predetermined extent, the engaging 
projections 113 engage the engaging holes 301 to secure the 
housing 110 to the insulating case 300. 

The modular jack Will be described With reference to the 
accompanying draWings, Wherein FIG. 5 is a perspective 
vieW of the modular jack, FIG. 6 is a front vieW of the 
modular jack, FIG. 7 is a sectional vieW taken along line 
7—7 of FIG. 5, and FIG. 8 is a bottom vieW of the modular 
jack. The modular plugs in FIGS. 3 and 4 are plugged to the 
modular jack 500 in FIG. 5. 

The modular jack 500 includes a housing 510 and a 
plurality of contact terminals 520. The housing 510 includes 
a housing body 511 and an arranging block such as a shield 
case 513. The arranging block is assembled in the housing 
body 511 before the contact terminals 520 are ?xed. In this 
modular jack 500, the housing 510 is made integral, and the 
contact terminals 520 are ?tted into the housing 510. 

An opening 515 is provided at the front end of the 
modular jack 500 to receive the modular plug 100. The 
opening 515 has a complemental shape of the front portion 
of the modular plug 100. When the modular plug 100 is 
plugged into the modular jack 500 to a predetermined extent, 
it is latched to the modular jack 500 by the lock section 115 
of the modular plug 100. The lock section 115 has a raised 
section While the modular jack 500 has a protruded section 
extending doWnWardly. When the modular plug 100 is 
plugged into the modular jack 500 to the predetermined 
extent, the raised section of the modular plug 100 engages 
the doWnWardly protruded section of the modular jack 500 
to move doWnWardly the lock section 115 of the modular 
plug 100. As the modular plug 100 is plugged into the 
modular jack 500, the raised section (lock section) is moved 
doWnWardly. When the raised section passes the protruded 
section, the lock section of the modular plug 100 snaps to 
secure the modular plug 100 to the modular jack 500. By 
pulling the modular plug 100 While depressing the lock 
section 115, it is possible to remove the modular plug 100 
from the modular jack 500. 

The contact terminals 520 of the modular jack 500 are 
arranged in the modular jack 500 at a predetermined dis 
tance from the opening 515. The number of the contact 
terminals 520 is 8 corresponding to the number of the 
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6 
contact terminals 120. As best shoWn in FIG. 7, the contact 
terminals 520 have a attaching section 521, an ?xing section 
525, and a diagonal section 523. The attaching sections 521 
are used to secure the contact terminals 520 to the modular 
jack 500 such that the adjacent attaching sections 521 are 
vertically offset from each other to minimiZe the crosstalk. 

The ?xing sections 525 are used for connection to a circuit 
board. The ?xing sections 525 project from the modular jack 
500 and soldered to circuit traces When the modular jack 500 
is mounted on the circuit board. The diagonal sections 523 
extend diagonally upWardly from the attaching sections 521 
Within the modular jack 500 and are vertically ?exible. 
When the modular plug 100 is plugged into the modular jack 
500, the contact terminals 120 of the modular plug 100 are 
brought into contact With the diagonal sections 523 of the 
contact terminals 520. As the modular plug 100 is further 
pushed into the modular jack 500, the contact terminals 120 
?ex doWnWardly the diagonal sections 523 to make electri 
cal connection betWeen the contact terminals 120 and 520. 
The amount of ?exure of the diagonal sections 523 depends 
on the arrangement and con?guration of the contact termi 
nals 120. 
Where the modular plug 100 of FIG. 3 is plugged in, the 

long terminals 120A engage the diagonal sections 523 
earlier than the short terminals 120B Which are arranged 
more rearWardly in the modular plug 100 than the long 
terminals 120A. Consequently, the diagonal sections 523 
engaged With the long terminals 120A are ?exed more than 
those of the short terminals 120B so that the adjacent 
diagonal sections 523 are offset each other. This offset also 
minimiZes the crosstalk. The amount of offset is reduced by 
the fact that the long terminals 120A are positioned slightly 
above the short terminals 120B but still is suf?ciently large 
to produce the minimiZing effect. Where the modular plug of 
FIG. 4 is plugged in, the long and short terminals 120C and 
120D engage the diagonal sections 523 at the same positions 
so that the amount of ?exure of the diagonal sections 523 is 
the same. 

FIG. 8 shoWs the shape of the attaching sections 521 and 
the arrangement of the ?xing sections 525. The respective 
contact terminals 520a—520h form pairs 520a and 520b, 
520a' and 5206, 520g and 520k, and 520c and 520f corre 
sponding to the respective core Wires of FIG. 2. All of the 
attaching sections except for 520a' and 5206 are distributed 
toWard the outside from the central part of the modularjack. 
The father the diagonal sections are positioned from the 
central part, the larger the degrees With Which the diagonal 
sections are aWay from the central part. The distances 
betWeen the attaching sections 520a and 520b, 520a' and 
5206, and 520g and 520k are equal. The attaching sections 
520c and 520f are aWay from the central part in opposite 
directions. In addition to such lateral distribution, the respec 
tive attaching sections are distributed vertically, too. The 
vertical distributions are equal betWeen the attaching sec 
tions 520a, 520c, 5206, and 520g, and 520b, 520d, 520f, and 
520k. The latter is greater than the former in distribution 
degrees. Depending on the con?guration of the attaching 
sections 521, the ?xing sections 525 are arranged so as to 
laterally form pairs 520a and 520b, 520a' and 5206, and 520g 
and 520k and vertically are offset. In this Way, the distances 
betWeen the pairs in attaching and ?xing sections 521 and 
525 are increased to minimiZe the crosstalk caused by the 
electromagnetic and/or static coupling betWeen the pairs. 
The attaching sections 520c and 520f are far aWay from the 
other attaching sections so that the crosstalk With the other 
attaching sections is minimiZed. 

FIG. 9 shoWs another type of modular jack 500A Which 
is of a tWo-piece construction and includes a housing 510A 
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and a cover 540A. The contact terminals 520A are made as 
a unit so that the attaching sections of the contact terminals 
are covered by a single cover 540A. The contact terminals 
520A are assembled into the housing 511A after the arrang 
ing block is attached. Unlike those of FIG. 5, the ?xing 
sections of the contact terminals 520A are separated from 
the contact terminals, but the other parts are the same as 
those of FIG. 5. The modular jack may be conventional for 
use With the modular plug according to the invention. 

FIGS. 10 and 11 shoW hoW much the modular plug and 
modularjack according to the invention reduce the crosstalk 
in comparison With the conventional ones. The horiZontal 
and vertical aXes represent frequency (MHZ) and crosstalk 
(dB) respectively. From the graphs it is evident that the 
modular plug and the modular jack according to the inven 
tion raised the crosstalk approximately 10 dB. 

The number of tWist pairs, the numbers of through-holes 
in the guide plate and arranging member, and the number of 
insertion holes in the housing, and the number of contact 
terminals may vary. 

As described above, according to the invention, a plurality 
of tWist pairs are arranged and held in the modular plug for 
each pair by the guide plate so that the crosstalk is mini 
miZed. 

The guide plate is made from metal so that the crosstalk 
is further minimiZed. 

The contact terminals are arranged so as to not overlap 
each other or minimiZe the overlap, thereby reducing the 
crosstalk betWeen the contact terminals. 

The crosstalk betWeen the contact terminals of the modu 
lar jack is also minimiZed. 
Where the contact terminals form pairs, the crosstalk 

betWeen the pairs is also reduced. 
What is claimed is: 
1. A modular plug for directing a plurality of tWist pairs 

of core Wires into an opening of a modular jack for electrical 
connection, comprising: 

a guide member for separating and arranging said tWist 
pairs for each tWist pair to thereby minimiZe crosstalk; 

an arranging member for separating and positioning said 
each tWist pair for each core Wire; and 

a plurality of contact terminals, each connected to said 
each core Wire. 

2. A modular plug according to claim 1, Wherein said 
guide member is made from metal to thereby further mini 
miZe crosstalk. 
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3. Amodular plug according to claim 1, Wherein said core 

Wires are held in said arranging member such that adjacent 
core Wires are offset vertically. 

4. A modular plug for directing a plurality of tWist pairs 
of core Wires into an opening of a modular jack for electrical 
connection, comprising: 

a guide member for separating and arranging said tWist 
pairs for each tWist pair; 

an arranging member for separating and positioning said 
each tWist pair for each core Wire; and 

a plurality of contact terminals, each connected to said 
each core Wire, 

said contact terminals being arranged such that adjacent 
contact terminals do not substantially overlap each 
other. 

5. A modular plug according to claim 4, Wherein said 
contact terminals are arranged such that adjacent contact 
terminals are overlapped only in part. 

6. A modular plug according to claim 5, Wherein said 
contact terminals are arranged such that adjacent contact 
terminals are offset in a longitudinal direction of said core 
Wires. 

7. A modular plug according to claim 5, Wherein said 
contact terminals are arranged such that adjacent contact 
terminals are offset vertically. 

8. A modular plug according to claim 4, Wherein said 
contact terminals are arranged such that adjacent contact 
terminals are offset in a longitudinal direction of said core 
Wires. 

9. A modular plug according to claim 4, Wherein said 
contact terminals are arranged such that adjacent contact 
terminals are offset vertically. 

10. A modular plug for directing a plurality of tWist pairs 
of core Wires into an opening of a modular jack for electrical 
connection, comprising: 

a guide member having a plurality of ?rst through-holes 
to alloW said tWist pairs to go through said ?rst through 
holes for separating said tWist pairs for each tWist pair; 

an arranging member having a plurality of second 
through-holes to alloW said core Wires to go through 
said second through-holes for separating said each tWist 
pair for each core Wire; and 

a plurality of contact terminals, each connected to said 
each core Wire. 


